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Malaria and National Income: Examining a Two Way Causal Relationship
Abstract
Simple plots of data show that malaria has a negative correlation with
national income per capita, whether looking across countries at a point
in time or looking at a single country over time Some countries have
Results
We find that rising national income per capita has a stronger effect on
malaria incidence than the other way around. A 1% rise in malaria
Saurabh Datta and Jeff Reimer
Department of Agricultural and Resource Economics, Oregon State University
Problem of identification
Our theoretical model shows that there are two causal chains that could
explain the negative relationship between income and malaria over
time. When graphed in malaria-income space (see below), both have a in time, or looking at a single country over time. Some countries have
been able to move from an equilibrium characterized by low income
and high malaria, to a new equilibrium with higher income and lower
rates of malaria. This study develops and estimates a simultaneous
equations model to explain these changes. We distinguish three
potential causal chains: (a) the ability for decreases in malaria to
increase income, (b) the ability for increases in income to reduce
malaria (reverse causality), and (c) external factors that may lead to
both higher income and lower malaria (incidental association). We
find that changes in income have a much stronger effect on malaria
t h a nt h eo t h e rw a ya r o u n d . W h i l ea1 %r i s ei nt h en u m b e ro fm a l a r i a
cases per million decreases income per capita by less than 0.01%, a
1% rise in income per capita decreases the number of malaria cases
per million by more than 1 1%
incidence decreases per capita income by less than 0.01%. However, a
1% rise in income per capita decreases malaria incidence by an more
than 1.1%. If income were just 1% higher in the 100 countries of the
sample, 603,189cases of malaria could be averted annually.
These results are statistically significant and quite robust across a
range of specifications and estimation techniques (3SLS, 2SLS, and
OLS). They hold whether the sample consists of all 100 countries, just
Sub-SaharanAfrica alone, or just EastAsia alone.
We conclude the negative relationship between malaria and income is
best explained by rises in incomes over time. Our results are consistent
with the idea that it is very expensive to reduce malaria, and that
time. When graphed in malaria income space (see below), both have a
negative slope. The identification of the income-to-malaria curve is
possible, however, since it’s not shifted by factors that do shift the
other curve, e.g., tariff rates and capital intensity. The identification of
the malaria-to-income curve is possible since it’s not shifted by factors
that do shift the other curve, e.g., climate, geography, percentage of
children in the population, and number of physicians.
per million by more than 1.1%.
Background
Malaria is one of the major causes of mortality and morbidity in
developing countries. In Sub-Saharan Africa, for example, malaria
causes the loss of more than one million lives annually (Sachs, 2002).
When malaria does not claim peoples’ lives, it has detrimental affects
on worker productivity, savings and investment, medical costs, and
population growth. Existing research shows that malaria has a
negative, statistically significant effect on national income per capita
Why this matters
Knowing the direction of causality – or whether a third factor
influences both – is important for international development policy. If
the negative relationship between malaria and income is driven mainly
by the positive effect of reducing malaria so that incomes can increase,
then policymakers may want to redirect public expenditures towards
malarial prevention and treatment. If, however, rising incomes are the
primary contributor to the negative relationship between malaria and
national income per capita, then the policy implications could be
sustained reductions in malaria are generally accompanied by
sustainedincreases in income.
Our results may possibly extrapolate to a wider variety of diseases and
health conditions. In turn, our modeling approach itself is novel and
could be used to analyze similar types of issues for other diseases. The
economic model might ideally be applied at the household level using
survey data. Instead of restricting the sample to a particular region and
point in time, however, we have compared the experiences of a large
sample of countries over a long period of time. This has allowed us to
uncover some interesting stylized facts and contribute towards a
preliminary explanation. Econometric estimates
(McCarthy, Wolf, and Wu, 2000; Gallup and Sachs, 2001; Sachs and
Malaney, 2002).
A point not considered in this literature, however, is that there is
reverse causality: richer populations are better able to prevent and
treat malaria (Strauss and Thomas, 2008). Economic growth could
reduce malaria if it allows greater resources to be made available for
malarial prevention (Gallup and Sachs, 2001).
While it is fairly obvious that malaria and prosperity both affect each
other, ours is the first known study in the literature to statistically
evaluate this possibility. We use a balanced panel of annual
observations on health, economic, and geographic factors for 100
national income per capita, then the policy implications could be
different. The government may want to focus expenditures on
activities that grow the economy first and foremost, leaving malaria
prevention and control to subsequent expenditures paid for with the
newly generated income. Knowing the relative importance of these
two channels is important since a number of countries are trapped in
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countries from 1985 to 2001. We measure malaria as the number of
malaria cases per million people reported to the World Health
Organization.
A stylized fact
Figure 2 (next column, above) shows that malaria has a strongly
negative correlation with national income per capita over time. This
relationship is illustrated for four countries, but the plots look very
similar for many other countries. This type of negative relationship
also holds when looking across countries at a point in time. In
il li h lik l h hi h
To address this problem, we develop a simultaneous equations model
of malaria and economic well-being. We start with a household whose
utility function is a function of consumption and health status of the
household, as given by the presence of malaria. Malaria in turn is
affected by investment in malaria prevention and treatment as well as
other exogenous factors, such as climate and medical infrastructure.
Every household is a producer as well as consumer, with productivity
affected by rates of malaria as well as other factors, such as capital
stock.
The model highlights the conflict that arises from provision of costly
malaria prevention and treatment. This takes away from direct
consumption of other goods, but enhances utility through better health
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particular, poorer populations are much more likely to have higher
rates of malaria among the 100 countries of our sample. Our study
seeks to understand what mechanism lies behind this pattern. Have
efforts to reduce malaria led to healthier populations and rising
incomes, or has rising economic growth – for reasons unrelated to
malaria suppression– allowed malaria rates to fall?
p g, y g
and leads to an increase in householdproductivity.
The model yields two equations, each of which predict a negative
relationship between malaria and economic well-being over time.
Conditions are imposed that allow us to work with a representative
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